Abstract : This study evaluates a virtual Japanese drum system that delivers the drum sound through headphones along with haptic stimulation via vibrators on the abdomen. Two psychological experiments, which were conducted using subjective ratings and a functional brain imaging method, were performed to investigate the factors necessary to improve the perceived quality of drum sounds. Functional near-infrared spectroscopy was used as a functional brain imaging method to measure the hemodynamic response of the prefrontal cortex. In Experiment 1, participants rated the drum sound with haptic stimulation higher than that without haptic stimulation, irrespective of the quality of the headphones. In Experiment 2, the hemodynamic responses obtained with haptic stimulation were greater than those obtained without haptic stimulation. Furthermore, the effect of haptic stimulation when the participant beat the drum was greater than that when the participant tapped keys to produce the drum sound. The results of these experiments suggest that haptic stimulation improves the perceived quality of drum sounds and enhances the hemodynamic response of the prefrontal cortex to these sounds.
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